Congenital portosystemic shunts (CPSS) are rare anomalies. These defects have been classified into extrahepatic and intrahepatic based on the location of the shunts. Persistent ductus venosus or abnormal intrahepatic connections are considered as the major leading factors of intrahepatic shunts. 1 Ultrasonography (US), Computed Tomography (CT) and Magnetic Resonance (MR) angiography are the tools used for diagnosis. 2 Complications of CPSS may manifest in early infancy or later in life, including neonatal hyperammonemia, cholestasis, hypergalactosemia, liver tumors (benign or malignant), portosystemic encephalopathy, right heart failure, pulmonary arterial hypertension and hepatopulmonary syndrome. 3 In this report we presented an infant with progressive respiratory distress due to complication of CPSS leading to persistent ductus venosus (PDV) successfully treated by a transvenous amplatzer vascular plug II embolization.
Case Report
A 5-month-old boy with progressive respiratory distress was admitted to our hospital. He had severe cough, increased work of breathing, accompanied by decreased oral intake. Physical examination revealed tachypnea (60-70 breaths/ min), retraction, and oxygen saturation of 98% on room air and a pulse rate of 145-160 bpm. He had hepatomegaly, without splenomegaly. A chest graph demonstrated an enlarged cardiac silhouette and increased pulmonary vascular markings indicating increased lung circulation. Echocardiography demonstrated normal ventricular function but increased in size. No additional cardiac defect was found. However, on subcostal view an extra cardiac vascular structure opening to the right atrium (RA) on the posterior lateral side of the inferior vena cave was observed. On bronchoscopic exam, it was found that the left main bronchus was severely compressed between the right pulmonary artery and descending aorta (Fig.  1) . CT angiography confirmed the collapsed left main bronchus due to dilated aorta and PDV, which connected from the left portal vein to the inferior vena cava (IVC) (Fig. 2) . Doppler ultrasonogram showed a PDV with 12x6x5 mm in diameters, opening into the IVC and no evidence of portal hypertension (Fig.  3 ). Right heart catheterization confirmed the diagnosis of the large PDV, which connected from the left portal vein to the IVC (Fig.  4A ). The diagnosis of CPSS was certain by the finding of PDV. The operative risk was estimated as high; therefore, embolization by an Amplatzer vascular plug type device II was carefully planned. The PDV was entered from the internal jugular vein access. Test balloon occlusion showed adequate hepatic B) The device was deployed into the lumen of the ductus venosus and after detachment revealed no residual shunt.
portal circulation and no increase in portal pressure from the basal 10 mmHg. Through a 5F sheath, a 10 mm Amplatzer vascular plug II was used (Fig. 4B) . Repeated angiography confirmed complete occlusion of the PDV (Fig.  4B ). There were no complications. He was given only acetylsalicylic acid. On the second day the patient was discharged. A subsequent abdominal US demonstrated resolution of the PDV. After the procedure, the infant started to improve clinically and he is stable for 5 months.
Written informed consent was obtained from patients parents.
Discussion
Congenital portosystemic shunts are rare malformations and are classified mainly as: extrahepatic (abernethy malformation) or intrahepatic (PDV). 1, 4 These defects are abnormal intrahepatic vascular formations between the portal vein and hepatic veins or inferior vena cava. There are 4 types reported in the literature. 5 Type 1 is a single large vessel connection between right portal vein and IVC, type 2 is a local peripheral shunt consisting of branches of the portal vein and the hepatic veins, type 3 is an aneurismal structure between the peripheral portal vein and the hepatic veins and type 4 is defined as multiple vessels between the portal vein and the hepatic veins distributed in both lobes 5 Although rare, a PDV can function like a intrahepatic portosystemic shunt. In the fetus, the ductus venosus arises from left portal vein, opposite the opening of the umbilical vein, and drains into a hepatic vein. In most full terms, it closes spontaneously in the post-natal period. 6 If there are any congenital heart defects present or if the baby is preterm, the closure time may delay. 1 Thus it can result into a portosystemic shunt. Congenital intrahepatic forms are rarer than the acquired ones. 7 Due to improved diagnostic imaging techniques, incidence has increased recently. 7 CPSS is diagnosed either incidentally on abdominal US or diagnosed after congestive heart failure occurs due to significant intra-hepatic short circuiting of blood. 3 In other cases, they may cause metabolic disorders and various organ and system failures, such as liver, central nervous system, or respiratory tract. 3 Our patient suffered from respiratory distress due to left pulmonary bronchial pressure of the dilated aorta. Due to the wide variability in clinical presentation, imaging plays a crucial role to recognize the shunt and related malformations and also during follow-up of patients with CPSS. 2 US especially US with color Doppler is the initial preferential method. MR angiography could provide additional information about the hepatic vascular and parenchymal abnormalities. Although using methods that minimize exposure to ionizing radiation is preferable in pediatric patients, this imaging alone is insufficient. CT angiography is considered the first choice examination because this method displays even small vascular branches compatible with a portocaval shunt. 2 CT also allows imaging of intrahepatic lesions of very small dimensions, as we presented in our case.
Usually spontaneous closure of portosystemic shunts can occur within the first 2 years of age. 1 Asymptomatic ones may remain until childhood. Invasive treatment with shunt closure in patients with CPSS is recommended with regard to the severity of complications and its potential reversibility after shunt closure. 8 On the other hand, if there is severe pulmonary hypertension or right heart failure, treatment either by transcatheter or surgical approach should be considered. 8 . Our patient was at risk for high output cardiac failure due to increased venous return caused by the low resistance hepatic circulation. Percutaneous management was less invasive than an open surgical approach. Therefore, we preferred this treatment in our patient. It should be checked that there is enough portal vein hepatic ramification and absence of portal hypertension should be assured before procedure.
In conclusion, CPSS can lead to progressive respiratory distress due to increased cardiac output. The transcatheter closing of CPSS with Amplatzer vascular plug II is a simple, possible and confident technique. The percutaneous closure of CPSS with an Amplatzer vascular plug type device II can be considered as a therapeutic option in cases with favorable anatomy.
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